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nOKOfllUHECfl HHMQAJIBHBIE CTAflHH 
H XAPAKTEP HHaHBHaYAJIBHOrO PA3BHTHR 
KPACHOTEJIKOBBIX KJIE1HE0 (ACARIFORMES: TROMBICULIDAE) 

A. B. IIIaTpoB 

ripoaHajiH3HpoBaH xapaxTep Mopc})OJiorHHecKoro BbipaxeHHfl noxoamHxcfl HHM(})ajibHbix crajiHH 
y KpacHOTejiKOBbix xjiemen ceM. Trombiculidae c no3HUHH peajiH3auHH hx cnoxcHoro HHflHBHayajib- 
Horo pa3BHTHH C HepeflOBaHHeM aKTHBHbix H riOKOflmHXCfl B03paCT0B. PeflyXUHfl HaCTH (J)yHKUHH, B 
HaCTHOCTH JIOKOMOUHH H nHTaHHfl, y n0K05HIJHXC5I CTaflHH H H3MeHeHHe (J)yHKUHOHaJlbHOH Harpy3KH 
hx noKpoBOB noBjieKjiH 3a co6oh ycjioxcHeHHe h ymiHHeHHe jiHHOHHbix npoueccoB. FIosTOMy b 
OHT oreHe3e KpacHOTejiox npH jiHHbxax xax aKTHBHbix, Tax h noxoamHxcfl cra^HH npoHcxoa^T 
UHKjiHnecKHe 3anycK h 6jioxnpoBaHHe nporpaMM ^H^cJjepeHUHauHH noKpoBHoro snHTejiHfl, Toma 
xax BHyrpeHHHe opraHbi xjiemen, hx cpe^HHH XHiuxa, sxcxpeTopHbiH opraH, Tpy6naTbie xcejie3bi, 
TpaHCc})opMauH 5 iM b xoae noxoHmHxcH CTa^HH npaxTHHecxH He noaBepraioTca. JlHHbxa sthx cra^HH 
HanHHaeTC5i cpa3y no 3aBepmeHHH npeamecTByiomero jihhohhoto unxjia, t. e. ocymecTBjiaeTCfl b 
« aBTOMaTHHecxoM pexcHMe» 6e3 4 3a3bI intermoult. OanHaxoBoe CTpoeHHe noxoflmHXca CTa^HH 
OTpaxcaeT HajiHHHe ycTOHHHBbix Mop^oreHeTHHecxnx xoppejiauHH b 0HT0reHe3e h CHHxpoHHyio 
peayxuHK) chyHxnnH h CTpyxTyp y sthx ctb^hh b xoae sbojholihh. llpn stom xpacHOTejixn h apyrne 
npe^CTaBHTejiH xoropTbi Parasitengona obHapyxnBaioT Han6ojiee reHepa;iH30BaHHbiH THn OHToreHe- 
3a Acariformes BHyTpn 5iBjieHH5i, HMeHyeMoro «alternating calyptostasy». 


XapaKTepHOH OCo6eHHOCTbK) HHJJHBHJiyaJIbHOrO pa3BHTH5I TpOMGH^HC^OpMHblX KJiemeH 
xoropTbi Parasitengona, Kyjta othochtch xpacHOTenKH, ABJiaeTca to, hto hcxo^hmh 
xcH3HeHHbiH uhkji npejtCTaBHTejien OTpnjia Acariformes, BKJnonaiomHH uiecTb axTHBHbix 
nocT3M6pHOHajibHbix CTa^HH (cm., HanpHMep: Grandjean, 1938; JIaHre, 1960; Kethley, 
1990), y HHX TpaHC(|)OpMHpOBajICH H COflepXCHT nOMHMO Tpex aKTHBHbIX CTa^HH — 
JIHHHHKH, fleHTOHHMCjDbl H HMarO, TaKXCe TpH pejtyiJHpOBaHHbie nOKOflmHeCfl CTa^HH, HJIH 
KajiHnTOCTa3bi (calyptostase) (Andre, 1992), — npexuiHHHHxy, npoTO- h TpHTOHHMcjjy 
(Ewing, 1944; Johnston, Wacker, 1967; Singer, 1971; Robaux, 1974; Bottger, 1977; 
IIIaTpoB, 1991, 1998a, 19986; Shatrov, 1999, h jtp.). Cxo^hwh THn pa3BHTHH HaOjiKmaeTca 
Taxxce y CBoOojmoxcHByiimx Neonanorchestes (Nanorchestidae) (Kethley, 1991) h napa- 
3HTHnecKHx Pterygosomatidae (Newell, 1973; Kethley, 1991), nte tohho Tax xce nponc- 
xoflHT pe^yxuHH, hjih «calyptostatic inhibition» (Coineau, 1974), He TOJibxo nepBOH 
JIHHHHOHHOH CTa^HH (npejlJIHHHHKa), HO TaKXCe nepBOH (npOTOHHMCjja) H TpeTbeH (TpHTO- 
HHMCjja) HHMCjjaJIbHbIX CTajtHH. 3T0 npHBOJtHT K HepeflOBaHHK) B XCH3HeHHOM UHKJie 3THX 
KJiemen aKTHBHbix h noKOfliimxcfl (HeaKTHBHbix, pejiyunpoBaHHbix) ctb^hh, hto paccMaT- 
pHBaeTCH KaK BbipaxceHHe nporpeccHBHoro cjmjioreHeTHHecKoro coKpameHHH pa3BHTHH 
(Reuter, 1909; Kniille, 1961). 3tot cJ)eHOMeH, KOTopbin o6o3HaHaiOT KaK «developmental 
canalization» (Newell, 1973; Kethley 1991), «alternating calyptostasy» (Kethley, 1991), 
«complex life cycle» (Andre, 1991) hjih «developmental constraints» (Andre, 1992), 
BecbMa ocjioxcHHeTCH BCJiejtCTBHe jihhhhohhoto napa3HTH3Ma y Parasitengona hjih xce 
napa3HTH3Ma Ha Bcex CTajm^x pa3BHTHH, hto HMeeT MecTO y Pterygosomatidae. 

K coxcajieHHio, b HacToamee BpeMH HMeeTCfl eme xpaiiHe Majio aaHHbix OTHOCHTejibHO 
npoueccoB, conpoBoamaiomHx pa3BHTHe h jiHHbKH y sthx HJieHHCTOHornx. OcHOBHan 
npoOjieMa, Kacaiomaacfl ocoOeHHOCTen OHToreHe3a TpoMOmmcjJopMHbix KJiemen, 3aKJiio- 
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HaeTCH He TO/IbKO B TOHHOM flOXyMCHTHpOBaHHH nOKOHlUHXCH CTa^HH B )XH3HeHHOM UHKJie, 
hjih Tax Ha3biBaeMbix «KajiHnTOCTa3» (calyptostases) (Andre, 1992), KOTopbie MoryT 6biTb 
oGHapyaceHbi nacro no HajiHHHio pyaHMeHTapHbix xyTHxyjiapHbix oGojionex, ho h b no- 
3HaHHH npHHUHnnaJlbHblX MexaHH3MOB H HCTOHHHXOB nOfloGHOTO CnOCo6a HH^HBH^yaJlb- 
Horo pa3BHTHH. Pa3peiueHHe stoh npo6jieMbi Morno 6bi aaTb b pyxn HCCJie^OBaTejia kjhoh 
k 6ojiee B3BeuieHHOH cfnmoreHeTHHecKOH oueHKe pa3JiHHHbix SBOJiiouHOHHbix HanpaBjieHHH 
b noflOTpaae Actinedida, a Taxxce k noHHMaHHK) Tex aBjieHHH h TemreHijHH, KOTopbie 
CKpbiTbi y TpoM6H^H(J)opMHbix xjiemen b cjjeHOMeHe, o6o3HaHaeMOM Kax «the unique 
complexity of these developmental systems» (Johnston, Wacker, 1967, p. 309). 

ribiTaacb KOMnjieKCHO pa3pemHTb nocTaBjieHHyio npoGjieMy, Mbi b CBoen pa6oTe 
onnpajiHCb Ha MHoroneTHHe aaHHbie o acH3HeHHOM UHKJie KpacHOTejiOK b jiaGopaTopnn, a 
Taxace BnepBbie uinpoxo Hcnojib30BajiH npocBeHHBaiomyK) h pacTpoByio sjiexTpoHHyio 
MHKpocKonHK) npw Hccjie^OBaHHH pa3Hbix CTa^HH OHToreHe3a xjiemen, hx TxaHeBOH 
opraHH3auH h h jihhohhmx npoueccoB. MeTO^HKH paOoTbi no^poGHO H3JioaceHbi b npea- 
mecTByiomHx nyGjiHxaunax (IIIaTpoB, 1992, 19936, 1993b, 19986; Shatrov, 1999). 

IlOCMOTpHM B 3TOH CBH3H, KaKHe TeHJteHUHH HaGjHOflaiOTCa B HHflHBHflyaJIbHOM pa3BHTHH 
KpacHOTejiKOBbix KJiemen, c^ejiaB ocoGbin aKueHT Ha noxoamnxca HHM^ajibHbix CTa^nax, 
tohkhx Mopc{)OJiorHHecKHx HCCJieflOBaHHH KOTopbix, xax h y apyrnx napa3HTeHroH, ao 
HacToamero BpeMeHH b mhpoboh jimepaType eme xpaime He;rocTaTOHHO (IIIaTpoB, 1993b; 
Shatrov, 1999). 

Tax xce xax h y npexuiHHHHXH, OHToreHeTHHecxHe CTa^HH npoTO- h TpHTOHHM(J)bi He 
cooTBeTCTByiOT 6ojiee mnpoxHM no BpeMeHH HHTepBanaM noxoamnxca coctohhhh, xoto- 
pbie o6o3HanaK)T nacro xax hhmc|)o- h HMaroxpH3ajinc (Johnston, Wacker, 1967), h He 
onpe^ejiaiOTca npn BH3yajibHbix, t. e. BHeniHHx, HaGjiiojteHHax. 3 th noxoamneca cocToa- 
HHa B JiaGopaTOpHH oGbIHHO (})HXCHpyK)T CO BpeMeHH o 6 e 3 flBH 2 CHBaHHH aXTHBHOH CTa^HH, 
JIHHHHXH HJIH JteHTOHHMC|)bI, J\0 BblJiynjieHHH CJiejtyiOmeH aXTHBHOH CTajTHH, fleHTOHHM(})bI 
hjih HMaro. Mopcf)OJiorHa xjiemen Ha npoTaaceHHH nepnojroB xax hhmc}) 0-, Tax h HMaro- 
XpH3aJIHC OflHHaXOBa. HcTHHHOe 4)OpMHpOBaHHe npOTO- H TpHTOHHM(J)bI HaHHHaeTCH nofl 
OTCJiOHBiiieHca oGojiohxoh (xyTHxyjion), npejtmecTByiomeH aXTHBHOH CTajXHH, a hmchho 

jihhhhxh hjih jteHTOHHM({)bi c MOMeHTa OTJioxeHHa BepxHero CJlOa xyTHxyjibi-XyTHXy- 

JIHHOBOH nJiaCTHHXH, HTO, COHiaCHO HaiilHM npejtCTaBJieHHHM, HBJiaeTCH OTnpaBHOH TOHXOH 
cymecTBOBaHHa xaacjton CTajtHH b pa3BHTHH HJieHHCTOHornx (IIIaTpoB, 1993a). 

B TeneHHe ot 2 jto 4 cyT nocjie o6e3jtBHatHBaHHa HanHTaBLiiHxca jihhhhox h xieHTOHHMcJ) 
y xjiemen coxpaHaeTca BHeuiHHH o6jihx sthx cTajtHH. K 2 — 5-m cyTxaM Ha hx BeHTpajib- 
hoh CTopoHe cxB03b noxpoBbi moxho pa3JiHHHTb xoHTypbi xoHeHHOCTeH noxoamnxca 
CTa^HH — npoTO- hjih TpHTOHHMc})bi. B flajibHenmeM xoHeHHOCTH yxpynHaiOTca h nocTe- 
neHHO BbmBHraiOTCH Hapyacy, a noxpoBbi npejunecTByiomHX axTHBHbix CTa^HH OTMHpaiOT 
h «cjiymHBaiOTca», hto 6ojiee 3aMeTHO b cjiynae TpHTOHHMcjjbi. 

Ha JiHHOHHbix npoueccax Mbi b jreTajiax ocTaHaBJiHBaTbca He 6yaeM, ho otmcthm, hto 
jiHHbxa ^eHTOHHM({)bi, npHBOflamaa x cjjopMHpoBaHHio noxoamenca TpHTOHHM^bi, npoTe- 
xaeT cxo^HbiM o6pa30M c jiHHbxon jihhhhxh, ho 6ojiee HHTeHCHBHO, Hapa^y c xpaHHen 
pa3HOBpeMeHHOCTbio ee nocjiejtoBaTejibHbix 3TanoB. ripn stom h nocjie^yiomaa jiHHbxa 
TpHTOHHM(J)bi bo B3pocjioro xjiema nponcxo/tHT 6ojiee GbicTpbiMH TeMnaMH, hto xax pa3 
h onpe^ejiaeT HaGjiKxaaeMbiH b jiaGopaTopHH 6ojiee xopoTXHH b uejiOM cpox HMaroxpH3a- 

JIHC (12 - 15 cyT npOTHB 16 - 18 y HHM(|)OXpH3aJIHC) H COOTBeTCTBeHHO Gojiee xopoTXHH 

nepHOA CymeCTBOBaHHa CoGCTBeHHO TpHTOHHMCjDaJIbHOH CTa^HH pa3BHTHa. B 3TOM BH^HTCa 
HaMenaiomaaca TeH^eHuna x hcthhhoh jiHXBH^auHH (Bbina^eHnio) H3 OHToreHe3a xpacHO- 
TeJIOX CTa^HH TpHTOHHM(J)bI. IlpH MOpcjDO(J)H3HOJIOrHHeCXOH TOJKAeCTBeHHOCTH aXTHBHbIX 
^eHTOHHM^ajibHOH h HMarHHajibHOH CTa^HH, 3a HCXjiiOHeHHeM cftyHXUHH penpo^yxuHH y 
HMaro, sto MoaceT npHBecTH b nepcnexTHBe x aocTaTOHHO GbicTpoMy H3MeHeHHio noxpoBOB 
b xo;re jihhohhoto npouecca, xax sto nponcxo^HT npn oGbiHHbix jiHHbxax y apyrnx 
HJieHHCTOHornx, t. e. 6e3 BCTaBXH noxoamenca ct & jxhh , b AaHHOM cjiynae TpHTOHHM^bi, 
xoTopaa ^jia 3aBepmeHHa acH3HeHHoro unxjia b cymHOCTH He HyacHa. 

TeM He MeHee b HacToamnn nepno^ HopMajibHbiMH mojxho CHHTaTb Taxne TeMnbi h 
HHTeHCHBHOCTb AeHTOHHM^aJIbHO-TpHTOHHMCjDaJIbHOH JIHHbXH, npH XOTOpbIX paCCejieHHe 
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3anaTK0Bbix rnnoAepMaAbHbix kactok tphtohhm^w h o6pa30BaHHe ee ucaocthoh rnno- 
AepMbi npoHcxoflHT nepe3 16 h nocjie o6e3ABH)KHBaHHA AeHTOHHMc£)bi, (JiopMHpoBaHHe 
KyTHKyjiHHOBOH ruiacTHHKH —nepe3 3, a cc£>opMHpoBaHHaA KyTHKyjia — nepe3 4 cyT nocjie 
o6e3ABH)KHBaHHA AeHTOHHM(})bI, HTO B UeJIOM 6AH3KO COOTHOCHTCA C TCMnaMH AHHbKH 
AHHHHOK. 

TaKHM o6pa30M, uejiocTHbie noKpoBbi noKOAmnxcA HHMc£>aAbHbix CTaAHH xpacHOTe- 
jiok, a cjie,aoBaTe^bHO h caMH sth CTaAHH, HAeHTHcjDHunpyioTCA b HHTepBajie ot 3 ao 6 cyT 
CO BpeMeHH o6e3ABH)KHBaHHH npeAUieCTByiOmHX aKTHBHbIX CTaAHH. B 3TOT nepHOA, 
OAHaKO, H 3TO KpaHHe CymeCTBeHHO, npOTO- H TpHTOHHM(|)a CKpbITbl nOA oOoAOHKaMH 
(OTCAOHBLUHMHCA KyTHKyAaMH) AHHHHKH HAH ACHTOHHM(J)bI H BHeilIHe HHKaK He BblABAA- 
IOTCA. 

OCTaHOBHMCA KpaTKO Ha TOHKOM CTpoeHHH nOKpOBOB. IlOKpOBbl TpHTOHHM(J)bI, paBHO 

KaK H AeHTOHHM(})bI, CKAaAHBTbie, B o6AaCTH KOHCHHOCTCH - 3HaHHTCAbHO. B XOAe 

CAeAyiomero ahhohhoto uhkab KyTHKyAa BbipaBHHBaeTCA 3a cneT abbachhh 3K3yBHaAbHOH 
xchakocth. KyTHKyAa BapbnpyeT no toaiahhc ot 0.6 ao 1.4 mkm, nocKOAbxy eme 
npoAOAXcaeT (J)opMHpoBaTbCA b cBoen 6a3aAbHOH 30He. ripoxyTHKyAa CBeTAaA roMoreHHaA 
CAaOocAOHCTaa 6e3 OTneTAHBbix xHTHHO-npoTeHHOBbix (J)h 6 phaa h HecxoAbKO HanoMHHaeT 
npoxyTHKyAy TeTpaHHXOBbix KAemen (Mothes-Wagner, Seitz, 1984) hah TaxoByio hk- 
coAOBbix, OTKAaAbiBaiomyiocA bo BpeMA nHTaHHA (Nathanson, 1970; ATAac..., 1979; 
Hackman, Filshie, 1982). OHa npoHH3aHa MHoroHHCAeHHbiMH y3KHMH nopoBbiMH xaHa- 
ABMH, KOTOpbie OTKpbIBaiOTCA Ha nOBepXHOCTb, KaK H y AeHTOHHMC}), H B3pOCAbIX KAemen, 
HTO OTAHHaeT KyTHKyAy 3THX CTaAHH OT TaKOBOH AHHHHOK, nOpOBbie KaHaAbI KOTOpOH 
HecKB03Hbie (UiaTpoB, 19936). OneHb tohkba snnxyTHKyAa cAaOoBOAHHCTaa h BKAionaeT 
UeMeHTHblH, BOCKOBOH H KyTHKyAHHOBblH CAOH, TOrAa KaK npOTCHHOBaA SnHKyTHKyAa 
npaKTHnecKH He AHcjDcjDepeHunpyeTCA (pnc. 1, 1 , 2; cm. bka.). 

THnoAepMaAbHbiH nAacT, KaK npaBHAO, oaho- hah ABypAAHbiH h coctoht H3 tccho 
pacnoAOXceHHbix kactok, npeTepneBaiomHx MHT03bi, hto, no-BHAHMOMy, abaactca npeA- 
nocbiAKoii aaa HeKOToporo nocAeAyiomero pacTAxceHHA noKpoBOB. ToAiitHHa rnnoAepMbi 
KaK y npoTO-, TaK h y tphtohhmc}) BapbnpyeT b mnpoKHx npeAeAax — 1.5 — 7.7 mkm. #Apa 
OBaAbHbie h pacnoAOxceHbi 6e3 bhahmoh opneHTauHH. B rnnoAepMaAbHbix KAeTKax Ha- 
6AK)AaeTCA OoAbuioe koahhcctbo uncTepH rpaHyAApHoro 3HAonAa3MaTHHecKoro peTHKy- 
AyMa h CBoOoAHbix ph 6 ocom. Akthbhoctb annapaTa ToAbAACH HH3Ka. Hhkbkhx cneunaAb- 
Hbix rpaHyA hah ny3bipbKOB b anHKaAbHOH 30He kactok hct (pnc. 1, 1 , 2). 

3K3yBHaAbHaa noAOCTb coAepxcHT pa3pymaiomHecA reMOUHTbi, aKTHBHO MHrpnpyio- 
mne TyAa nepe3 rnnoAepMaAbHbiH nAacT, h hx c|)parMeHTbi. MbimenHaA chctcmb Ha 
CTaAHH npOTO- H TpHTOHHM^Dbl npeACTBBAeHa B OCHOBHOM MH 06 AaCTHHCCKHMH SACMCHTa- 
mh h b npouecce ahhck noABepraeTCA TpaHccjDopMauHH. MHoOAacTbi He CBA3aHbi c 
KyTHKyAOH h AexcaT b noAOCTH TeAa npeHMymecTBeHHO bo cJ)poHTaAbHOH ee nacTH. 
B ueAOM BHyTpeHHHe opraHbi, 3a hckaiohchhcm poTOBoro annapaTa h cnioHHbix xceAe3, 
HMejomnx pa3AHHHbie nacTHbie aAanTauHH y ahhhhok h aKTHBHbix nocTnapBanbHbix 
CTaAHH, HHKaKHX H3MCHCHHH B XOAe AHHOHHbIX npOUeCCOB H Ha npOTAXCCHHH nO- 
koaluhxca CTaAHH He npeTepneBaiOT. 

ripH6AH3HTeAbHO BCK) BTOpyiO nOAOBHHy nepHOAa HHM(})0- H HMarOXpH3aAHC, T. e. 
nepnoA c 6—8-x cyTOK nocne o6e3ABHXCHBaHHA ao 16—18-x cyTOK, KorAa KAemn aKTHBHO 
BbiAynA aiotca, 3 aHHMaeT CAeAyiomHH ahhohhmh uhka h ^opMHpoBaHHe noKpoBOB co 6 ct- 

BeHHO AeHTOHHM(})bI H HMarO, B CBA3H C HCM (J)apaTHbIH nepHOA 3 THX CTaAHH BecbMa 

3HaHHTeAeH no npoAOAxcHTeAbHOCTH. Yxce k 8 -m cyTKaM o6e3ABHACHBaHHA HanHTaBmnxcA 
ahhhhok (a b cAynae AeHTOHHM^) — eme paHbiue) ot ueAbHbix noKpoBOB noKOAmnxcA 
CTaAHH ocTaeTCA AHiiib CTapaA KyTHKyAa (AHHOHHaA mKypKa), ucahkom oxBaTbiBaiomaA 
BHOBb pa3BHBaK)LUHeCA nOA Hen AeHTOHHMCjDy HAH B3pOCAOrO KAema, B TOHHOCTH, KaK 3TO 
HMeAO MeCTO npn CjDOpMHpOBaHHH npOTO- HAH TpHTOHHM(J)bI. CaMa BHeillHAA oOoAOHKa 
AeHTOHHM(J)bI B CAynae AHHbKH TpHTOHHM(J)bI K 3TOMy BpeMCHH eCAH H COXpaHACTCA, TO 
AHiiib (J)parMeHTaMH. ripn stom b pAAe ynacTKOB noKpoBOB ueAOCTHbin THnoAepMaAbHbiH 
nAacT OTcyTCTByeT ah 6 o nep^opnpoBaH, a 3anaTKOBbie rnnoAepMaAbHbie kactkh MoryT 
6biTb A0KaAH30BaHbi KOMnaKTHbiMH rpynnaMH hah xce MHipHpyiOT HaBCTpeny Apyr Apyry. 
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Ha 3thx npHMepax bhoto, hto b otjihhhc ot xjiaccHHecxoii cxeMbi JiHHex y hjichhc- 
TOHorHx (Neville, 1975, h jxp.) y KpacHOTejiOK b xone hx xcH3HeHHoro unxjia ranonepMa 
npe^uiecTByiomHx xax axTHBHbix, Tax h noxoamHxca CTanHii pa3pyuiaeTca, a ranonepMa 
nocnenyiomHX CTannii cjDopMHpyeTca 3aHOBO nyTeM aKTHBHOH MnrpauHH h nncJ)(J)epeHUH- 
aijHH 3anaTKOBbix rnnonepMajibHbix kjictok. 

Tenepb iiocmotphm, xa k BbircumaT noxoamHeca HHM(t)ajibHbie CTannn BHeuiHe, b pacT- 
poBOM 3JiexTpoHHOM MHxpocxone. 

B pa3BHTOM COCTOflHHH, HTO HaGjIIO^aeTCH X 8-12-M CyTXaM CO BpeMeHH o6e3flBH)KH- 

BaHHH npe^uiecTByioLUHX ctbahh, t. e. Torna, xorna oGoJionxa npenuiecTByiomHx axTHBHbix 
CTa^HH npaxTHHecxH cxo^ht, npoTO- h TpHTOHHM(J)a cjierxa ynjiomeHbi b cararrajibHOH 
njiocxocTH, a c nopcanbHOH CTopoHbi HMeiOT BepeTeHOBH^Hyio $opMy c 3aOCTpeHHbIM 
3aAHHM xohuom Tejia (pnc. 2, 1 , 2; cm. bxji.). CnenyeT HMeTb b BHny, onHaxo, hto b sth 
cpoxH, xax Mbi yxce roBopnjiH, ot noxoamHxca CTa^HH ocraiOTca yxce mribxo hx noxpoBbi, 
xoTopbie 3axjnoHaioT b ce6e c{)apaTHbie pa3BHBaiomHeca opraHH3Mbi cnenyiomHx axTHBHbix 
CTa^HH XCH3HeHHOTO UHXJia. 

noxpoBbi npoTO- h TpHTOHHM(J)bi jiHiueHbi meTHHOx, HMeiOT xcejiTOBaTbiH uBeT h npw 
BH3yajibHbix HaGnioneHHax xaxcyTca rnanxHMH h GjiecTanjHMH 3a cneT npocBenHBaiomeH 
3X3yBHajlbHOH XCHflXOCTH. HcCJie^OBaHHH B paCTpOBOM SJieXTpOHHOM MHxpocxone noxa- 
3biBaiOT, hto hx xyTHxyjia cxjiannaTaa, ocoGchho b oGnacTH xoHeHHOCTen, a Ha nopcanbHOH 
h Goxobmx CTopoHax Tena HeceT, xpoMe toto, onHoponHbie Gyropxn. AHTepo-BeHTpajibHO 
noxoamneca HHMc^ajibHbie CTa^HH BOopyxceHbi CHjibHO penyunpoBaHHbiMH h HepacnneHeH- 
hmmh xeJiHuepaMH, najibnaMH, a Taxxce 4 napaMH hot, xoTopbie cnoxceHbi nonapHO Bnonb 
BeHTpajibHOH CTopoHbi Tena (pnc. 2, 1 — 4 ). 

XejiHuepbi npe^CTaBJieHbi penyuHpoBaHHbiMH 6a3ajibHbiMH HJieHHxaMH h 3aHHMaiOT 
TepMHHajibHoe nonoxceHHe, pacnonaraacb Mexcny ocHOBaHHaMH najibn. Ohh cpocjiHCb no 
CpeOTeii JIHHHH, HO COXpaHHJIH OTHeTJIHByiO 6op03^y CJ1HHHHX, xax H y npeflJlHHHHOX. 
Flajibnbi (J)opMHpyiOT nepenHHH xoHeu Tena, oGpameHbi bhh3 h Ha3an, a HHXce xejiHijep 
conpHxacaiOTca no cpenHen jihhhh. KyTHxyjia najibn noxpbiTa penxo pacnonoxceHHbiMH 
GyropxaMH, a hx annxajibHbie nacTH y Hirsutiella zachvatkini (Schluger, 1948) HecyT Ha 
CBoen BepinHHe no o^HOMy 3aocTpeHHOMy uiHnHxy (pnc. 2, 3 , 4 ). 

Ha ropcajibHOH CTopoHe Tena noxoamHxca HHM(J)ajibHbix CTannn, Hecxonbxo OTCTyna 
ot ocHOBaHHx xennuep, Tax xce, xax h y npenJiHHHHOx, BbipaxceH xapaxTepHbin HenapHbin 
uinn. Oh HMeeT 3aocTpeHHyio BepuiHHy, HanpaBJieHHyio Bnepen (pnc. 2, 1 , 2). Ho-bh^h- 
MOMy, 3TO o6pa30BaHHe BHe 3aBHCHMOCTH OT ero B03M0XCH0H 4)yHXUHOHaJIbHOH pOJIH 
moxcho paccMaTpHBaTb xax roMOJior jioGhoto xHjia neHTOHHMcJ) h B3pocnbix xjiemen. 
TexTyM Tax xce, xax h y jihhhhox, nonBeprca nojiHon penyxuHH. 

KpoMe nepenncneHHbix CTpyxTyp noxoamneca HHM^JajibHbie CTannn hmckdt npo- 
nonbHoe reHHTanbHoe OTBepcTHe c o^hoh napon reHHTanbHbix nannnn y npoTOHHM(J)bi h 
c nByMfl napaMH — y TpHTOHHM(J)bi. HMeeTca Taxxce HecJtyHXUHOHHpyiomee aHanbHoe 
OTBepcTHe, Haxonameeca 6onee xaynanbHO. 

K xoHuy cpoxa noxoamnxca CTa^HH, t. e. x 12 — 15-m cyTxaM nocne o6e3ABH)KHBaHHa 
npenniecTByiomHx axTHBHbix CTa^HH, b oGiuhphoh 3X3yBHanbHOH nonocTH jiHHaiomHX 
xjiemen HaxoaaTca yxce noHTH cc})opMHpoBaHHbie (})apaTHbie neHTOHHM({)a h HMaro co 
BnojiHe pa3BHTbiMH noxpoBaMH. flH(})(})epeHUHauHH nocnenHHx conpoBOxcnaeTca o6pa30- 
BaHHeM CHjibHOH cxnanHaTOCTH Been xyTHxyjibi, a Taxxce (J)opMHpoBaHHeM rpeGHen 
snnxyTHxyjibi. Ilpn stom BecbMa xapaxTepHO, hto THnonepManbHbiH nnacT axTHBHbix 
nocTjiapBajibHbix CTannii yTpaHHBaeT uenocTHOCTb h CTpyxTypHyio onHoponHOCTb, hto 
Gbuio paccMOTpeHO HaMH b pane npenuiecTByiomHx cooGmeHHH h cneunajibHbix ny6jiHxa- 
Uhxx (IIIaTpoB, 1992). npHHHMaa bo BHHMaHHe Taxon xapaxTep noxpoBOB y neiiTOHHMcJjbi 
h HMaro, moxcho nyMaTb, hto b OHToreHe3e xpacHOTenox nponcxonaT unxjiHHecxHe 3anycx 
h GjioxnpoBaHHe onpeneneHHbix nporpaMM nn(J)(J)epeHUHauHH noxpoBHoro snHTejiHH b 
CBH3H C UHXJIHHeCXHMH penyiOJHeH H B0306H0BJieHHeM OnpeneJieHHbIX C^yHXUHH. 3to, b 
cbok) onepenb, oGycnoBneHO uhxjihhccxhm xapaxTepoM pa3BHTH«, b hbcthocth ocoGeH- 
hocthmh xcH3HeneaTejibHOCTH pa3JiHHHbix (axTHBHbix h noxoflmnxcfl) CTa^HH xpacHOTen- 
xoBbix xjiemen. 
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Hto HMeHHO HBJineTCH HenocpeACTBeHHbiM toahkom aah Hanajia aKTHBHoro Bbijiynjie- 
HHH, B TOHHOCTH He H3BCCTHO. IlO-BHAHMOMy, MOpcfXX^yHKLJHOHaAbHafl TOTOBHOCTb pa3- 
jiHHHbix opraHOB BKjiKDHaeT HepBHO-ryMopajibHbie MexaHH3Mbi, o6ecneHHBaiomHe Hanajio 

aKTHBHOH XCH3HefleHTeJlbHOCTH CACAyiOmeH CTBAHH pa3BHTH5I KpaCHOTeJIOK - AeHTOHHM- 

(J)bl HAH HMarO. ECAH no6yAHTeAbHOH npHHHHOH AHHbKH napa3HTHHeCKHX AHHHHOK Tax 

xce, xax h y hkcoaha, hbjihctch OAHOKpaTHoe h scfx^eKTHBHoe nHTaHHe Ha npoKopMHTejie 
h, xax cjieACTBne, Heo6xoAHMbiH ypOBeHb HacbimeHna, to y CBoGoAHOxcHBymnx mhoto- 
xpaTHO nwTaiomHxcH achtohhmc}) noAo6Horo poAa 3aKOHOMepHOCTH BbipaxceHbi He crarib 
HBCTBeHHO, a npHHHHa JIHHbKH o6yCJ10BJieHa, nO-BHAHMOMy, MHOTOnjiaHOBblMH 3KOAOTO- 
(J)H3H0J10rHHeCKHMH 3aKOHOMepHOCTHMH, 0C06eHH0 npHHHMafl BO BHHMaHHe yCAOBHfl HX 
o6nTaHHH b noHBe, a Taxxce KAHMaTHHecKHe c{)aKTopbi. 

JlHHbxa noKOHmnxcH HHMcJjajibHbix cTajjHH, hto cymecTBeHHO, HaHHHaeTca npaKTH- 
necKH cpa3y no 3aBepmeHHH npemuecTByiomero ahhohhoto UHKjia, t. e. ocymecTBAaeTca 
b «aBTOMaTHHecKOM pexcHMe» 6e3 cj)a3bi intermoult, Korjja noxpoBHafl TKaHb CTa6njibHa b 
MopcJ)ocJ)yHKUHOHajibHOM OTHOuieHHH Ha npoTHxceHHH onpejjejieHHoro nepnoAa. TaKHM 
o6pa30M, y KpacHOTejiKOBbix Kjiemen OKOHnaTeAbHoe (JjopMHpOBaHHe xyTHKyjibi npOTO- h 
TpHTOHHM(J)bi, bhahmo, cjiyxcHT SHfloreHHbiM CHTHajiOM aaa HacTynjieHHH cjieflyiomero 
AHHOHHOTO UHKJia. 

3aTpOHyTbie HaMH npoueccbi ahhck y KpacHOTejiox o6HapyxtHBaioT KpaHHe pejjxoe aah 
HjieHHCTOHornx HBjieHHe AeAnc{)c})epeHUHauHH h pa3pyuieHH5i rnnoAepMbi oahoh CTaflHH h 
4)opMHpOBaHHe rnnoAepMbi nocjieflyiomeH ct3ahh H3 octpobkob 3anaTKOBbix kjictok. 
y HexoTopbix HacexoMbix, HanpHMep Bbicuinx Myx (Cyclorrhapha) (Whitten, 1968), 
jiHHHHOHHafl rnnojtepMa Taxxce pa3pymaeTCH h 3aMeHxeTCA Ha rnnojjepMy B3pocjron cf)a3bi 
H3 octpobkob HMarHHajibHbix KjieTOK b ahhhhohhoh rnnoAepMe (Snodgrass, 1963). 3to 
nponcxoAHT, b nacTHOCTH, BCJiejtCTBHe toto, hto cnenHaAH3HpoBaHHan rnnoflepMa ahhh- 
hok b cjiynae MeTaMopcfxm HacexoMbix He MOxceT ocymecTBAHTb cjjyHKUHH rnnojtepMbi 
B3pocjioro opraHH3Ma no (JjopMHpoBaHHio coGctbchhoh KyTHKyjibi, ee jtepHBaTOB h t. a. 
BepoHTHO, to xce caMoe nponcxoAHT h y KpacHOTejiOK, xotx MeTaMopc{303a, b tom CMbicjie, 
xaK 3to HMeeT MecTO y HacexoMbix, y hhx HeT (UlaTpoB, 1993a, 1998). KaxcAax H3 
nocjiejtOBaTejibHbix CTajtHH xcn3HeHHoro uHKJia y hhx pa3JiHHaeTCx, rnaBHbiM o6pa30M 
TOJibKO no xapaKTepy noxpoBOB b cbx3h c pejjyKUHeH h B03o6HOBjieHHeM onpejtejieHHbix 
C})yHKLtHH B XOJte OHTOreHe3a, HTO BbIHyXCAeHHO AHKTyeT Heo6xOAHMOCTb o6HOBAeHHfl 
rnnoAepMbi b uejinx ocymecTBAeHnx xaxcAbin pa3 HOBbix cf)yHKUHH. CjieAOBaTejibHO, 
pejtyKUHH nacTH cf)yHKUHH y onpejtejieHHbix CTajtHH pa3BHTHx KpacHOTejiKOBbix KAemen, b 
HaCTHOCTH (ftyHKUHH AOKOMOLJHH H nHTaHHH y nOKOHU^HXCH CTBJJHH (c H3MeHeHHeM 
(JjyHKUHOHajibHOH Harpy3KH hx noxpoBOB), h npeBpameHne sthx CTajjHH b noKoamneca 
noBneKJiH 3a co6oh ycAOxcHeHne jihhohhoto nponecca, bo3moxcho, c ero OAHOBpeMeHHbiM 
yjyiHHeHneM. 

TaKHM o6pa30M, JlHHbxa y KpacHOTejiKOBbix Kjieuten, a bo3moxcho h Apyrnx napa3H- 
TeHTOH, no pHAy npHHUHnnaAbHbix oco6eHHOCTeH ctoht oco6hhkom h BbiAenneT hx H3 
npoHHX HCcneAOBaHHbix b 3tom OTHomeHHH nayKOo6pa3Hbix. 

BbiAynneHHe (skah3hc) aKTHBHbix achtohhmc}) h B3pocAbix KAenjen ocyntecTBAneTcn 
nocpeACTBOM nonepeHHoro pa3pbiBa o6oaohkh npOTO- hah TpHTOHHMc|)bi b cpeAHen nacTH 
TeAa npn6AH3HTeAbHO Ha ypoBHe rpaHHitbi npOTepocoMbi h rncTepocoMbi, hto cootbctct- 
ByeT cnoco6y BbiAynAeHHH, THnnHHOMy aah Parasitengona (merodehiscence) (Norton, 
Kethley, 1994). 3tot nponecc onocpeAyeTcn aKTHBHbiMH abhxcchhhmh kohchhoctch 

BblAynAHIOUtHXCA KAeuteil. 

KaK BHAHM, CTpOeHHe nOKOHUtHXCH npOTO- H TpHTOHHMCj)bI B CAOXCHOM XCH3HCHHOM 
UHKAe KpacHOTeAKOBbix KAeuteil oxa3biBaeTCH b ucaom noKa OAHHaxoBbiM, hto OTpa- 
xcaeT HaAHHne ycTOHHHBbix MopcJ)oreHeTHHecKHx KoppeAxuHH b OHToreHe3e h OAHHa- 
KOByK) H CHHXpOHHyiO peAyKUHK) (fjyHKUHH H CTpyKTyp y 3THX CTaAHH pa3BHTHH B XOAe 
3BOAIOUHH. 

H3 CKa3aHHoro Bbirne CTaHOBHTca oneBHAHbiM, hto noHHMaHne npouecca HHAHBHAy- 
aAbHOTO pa3BHTHA HAeHHCTOHOTHX, H B HaCTHOCTH KACUteH, B03M0XCH0 TOAbKO B CBeTe 
paCCMOTpeHHH HX AHHOHHbIX npOLjeCCOB C 3aMenteHHeM KyTHKyAHpHOTO nOKpOBa, HTO 
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o6ycjiOBjiHBaeT He TOJibKO pocT opraHH3Ma (Andre, 1992), ho onpeaeaaeT peajibHyio CMeHy 
ero nocjieAOBaTejibHbix OHToreHeTHHecxnx CTyneHen. CneunaabHO Ha stoh npo6jieMaTHKe 
Mbi 3flecb ocTaHaBjiHBaTbca He MoxceM. Heo6xoanMO, oaHaxo, OTMeTHTb, hto b OHToreHe3e 
KpaCHOTeJIKOBbIX KJiemeH BbipaxeHbl HCTHHHbie, XOTfl H CHJIbHO perpeCCHpOBaHHbie CTa^HH 
npe^JIHHHHKH, npOTO- H TpHTOHHM(|)bI C COGcTBeHHOH XyTHXynapHOH 06OJIOHKOH. 3t0 
noATBepxc^aeT tot cj)axT, hto b pa3BHTHH KpacHOTenox, xax h 6jih3khx rpynn xaemen, He 
npoHcxoflHT Tax Ha3biBaeMoro «BbinaaeHna» xaxnx-nn6o CTaanii pa3BHTna, xa k nonaraji 
BaHHuiTeHH (1977, 1978), hto, no Been bh^hmocth, He HMeeT MecTa Taxxce h y apyrnx 
Actinedida (Andre, 1992). 

Pa3JiHHHe b npoAOJDKHTejibHOCTH cymecTBOBaHHH MopcjoonornHecxn BbipaxceHHOH npea- 
jihhhhxh, c oaHon CTopoHbi, h noxoamnxca HHMcjoanbHbix CTaann — c apyroii (npea- 
jiHHHHxa BbipaxceHa cna6ee), noxa3biBaeT, hto CTeneHb peayxunn npeannHHHxn y xpacHO- 
Tenox donee Bbicoxaa, neM y npOTO- h TpnTOHHMcfmi. CymecTBeHHO, hto npeannnnHxa 
HMeeTca y noaaBnaiomero dojibuiHHCTBa TpoM6naH(f)opMHbix xaemen, Toraa xax noxoa- 
mneca HHM({)ajibHbie cTaaHH — TOJibxo y eanHHHHbix rpynn, o xoTopbix roBopnaocb 
b Hanajie CTaTbH. rio-BnanMOMy, peayxuna nepBoro jihhhhohhoto B03pacTa npoH30uuia b 
3bojik)uhh Acariformes nepBon h npeainecTBOBaaa noaBaeHmo perpeccnpoBaHHbix hhm- 
cf)ajibHbix CTaanii, hjih «alternating calyptostasy», b hbcthocth y Neonanorchestes (Nanor- 
chestidae), Pterygosomatidae h Parasitengona (Kethley, 1991), a Taxxce npeainecTBOBaaa 
h B03HHXHOBeHHio napa3HTH3Ma y nocneflHHx aeyx rpynn. HepeaoBaHne axTHBHbix h 
noxoaumxca CTaanii b OHToreHe3e sthx xaemen ecTb otbct Ha xoMnaexcHbin sxoaoro- 
({)H3HOJIOrHHeCXHH BbI30B CO CTOpOHbl OnpefleJieHHbIX yCJIOBHH peaJIH3aUHH HX XCH3HeHHOrO 
UHxna, npnneM pa3JiHHHbix ana pa3Hbix rpynn. IlosTOMy aaHHbin cnoco6 OHToreHe3a 
bo3hhx h pa3BHBajica y hhx He3aBHCHMO. CTaHOBjieHHe OHToreHe3a c noxoaumMnca 
cTaanaMH, xax nojiarax)T, nrpaeT CTa6nan3npyiomyK) ponb b o6meM xoae pa3BHTna h 
npHBO^HT x (J)eHOMeHy «developmental canalization» (Newell, 1973). 3to nonpa3yMeBaeT 
He TOJibxo nponopunoHajibHyio jyiHTejibHOCTb axTHBHbix h noxoaumxca CTaanii (Kethley, 
1991), ho h BnojiHe onpeaeaeHHoe hx hhcjio, t. e. hhcjio CTyneHen pa3BHTna, b Hbme 
cymecTByiomeM xch3hchhom unxjie Acariformes (Andre, 1992). 

B uejiOM xpacHOTenxH BMecTe c apyrnMH napa3HTeHroHaMH oOHapyxcnBaiOT, no Bceii 
bh^hmocth, Han6ojiee reHepajiH30BaHHbin mn OHToreHe3a Acariformes BHyTpn aBaeHna, 
HMeHyeMoro «alternating calyptostasy». Kax moxcho npeanoaoxcnTb, sto o6ycjiOBjieHO 
OTHOCHTeJIbHO nOCTOHHHblMH yCJIOBHHMH oOnTaHna (noHBa h noacTnaxa, BoaHaa epeaa), 
aeiicTByiomnMn Ha npoTaxceHnn cpaBHHTejibHO aanTeabHoro reojiorHHecxoro npoMexcyTxa 
BpeMeHH Ha Becb OHToreHe3, a Taxxce 3axpenaaeTca 6aaroaapa B03HHXHOBeHHio h cTaHOB- 
JieHHK) napa3HTH3Ma JIHHHHOX Ha n03B0H0HHbIX XCHBOTHbIX. 

EaaroaapHOCTn. HacToamee nccaeaoBaHne BbinojiHeHO npn cjDHHaHcoBoii noanepxcxe 
PoccHHcxoro cjDOHaa (J)yHaaMeHTaabHbix nccaeaoBaHnii, rpaHT N 97-04-48977. 
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THE QUIESCENT NYMPHAL INSTARS AND PATTERN OF ONTOGENESIS 
IN TROMBICULID MITES (ACARIFORMES: TROMBICULIDAE) 


A. B. Shatrov 

Key words : Trombiculidae, morphology, ontogenesis, quiescent nymphal instars, integument, 
moulting cycle. 


SUMMARY 

A morphological expression of quiescent nymphal instars (calyptostases) in trombiculid mites 
(Trombiculidae) is analysed. The analysis takes into consideration ontogenetic functions of different 
instars during the individual development of these mites, which includes an alternation of active and 
regressive quiescent instars. Cyclic start and blocking of different integumental differentiation 
programs in Trombiculidae is caused by the cyclic reduction and renewal of particular functions of 
respective instars, whereas internal organs of these mites do not transform significantly during the 
life cycle. The reduction of some functions, particulary the locomotion and feeding, in the quiescent 
nymphal instars with changed integumental function has an inevitable result in a complication and 
prolongation of the moulting process. The moulting of these instars begins at once after finishing 
the prevoius moulting cycle, i. e. it is realized in «automatical pattern» without the intermoult phase. 
In general, the organization of both quiescent proto- and tritonymph is the same, because it expresses 
concordant morphological correlations and synchronous reductions of certain functions and structures 
in these instars during the evolutionary process. At the same time, the trombiculid mites and, perhaps, 
other representatives of Parasitengona reveal the most generalized type of ontogenesis in Acariformes 
within the «alterating calyptostasy» phenomenon. 



BKJieitKa k cm. A. B. Ulampoea 



Phc. 1. XapaKTep noKpoBOB noKoamewcfl TpHTOHHM(J)bi Hirsutiella zachvatkini Ha 4-e cyTKH o6e3,aBH- 
XHBaHHH ijeHTOHHM(J)bi npH HopwajibHOM TeMne jiHHOHHbix ripeo6pa30BaHHH, B npOCBeHHBaiOmeM 

3JieKTpOHHOM MHKpOCKOne. 

7 — ynacTOK cmia^HaTbix noKpoBOB jiaTepajibHO c xopoiuo pa3BHTOH KyTHKyjioH h mhto30m rnnoflepMa^bHOH kjictkm, 
MacuiTa6HbiH 0Tpe30K — 1 mkm; 2 — anHKajibHaw 30Ha MHoropanHon rnno^epMU b ^opcajibHon o6jiacTH h cBeTjiaH 
cjia6ocjioMCTafl KyTHKyjia c nopoBbiMH KaHa;iaMH, Macurra6HbiH 0Tpe30K— 1 mkm; a — rnno^epMa; k — KyTHKyjia; 
m — MHToxOHllpHH; riK — nopoBbift KaHaji; 3n — 3K3yBMajibHa«( noJiocTb; si — aapo. 

Fig. 1. The integumental structure of a 4-day old quiescent tritonymph of Hirsutiella zachvatkini in a 
normal rate of moulting process as seen in a transmission electron microscope. 




Pmc. 2. BHeuiHHH BH£t noKOHmuxcn HHM({)ajibHi>ix cTa^HH Hirsutiella zachvatkini b pacTpOBOM 3jieKT- 
Pohhom MHKpocKone, nocjie hx BbicyuiHBaHHH MeTOHOM nepexo^a KpHTHHecKoft tomkh. 

1 — npOTOHHM^a Ha 14—16-e cyTKH c aopcajibHoii CTOpoHbi, bo <J)poHTaflbHOM o6jiacTH BHQeH flopcajibHblfi limn, 
MacniTa6Hbifi oTpesoK — 100 mkm; 2 — npoTOHHM(J)a Ha 14— 16-e cyTKH c6oicy, bhuhw .nopcajibHbifl ihhti h 

KOHeHHOCTH BHH3y, Op Me HTHp O B3 H H bie BflOJIb TeJia, M3 C UITaS H bl M 0Tpe30K — 1 15 MKM; 3 — (J)pOHTaJIbHa« 4acTb 
npOTOHHM(J)bi — perpeccHpoBaHHbie xejiHuepbi h najibnbi, MacniTa6HbiH 0Tpe30K — 20 mkm; 4 — TpHTOHHMcJm Ha 
4—5-e cyTKH, cnepe^n bhahw eme He come^uiHe noKpoBbi ^eMTOHHM(J)bi b aopcaubHOH o6iiacTH, a TaKace perpeccH- 
pOBaHHbie pOTOBbie HaCTH H HOrH TpHTOHHM(J)bI CHH3y, MaClHTa6HbIH 0Tpe30K — 150 mkm; diu — flOpCaJIbHblH iiiHn; 

n — najibnbi; x — xejinuepbi. 

Fig. 2. The external morphology of the quiescent nymphal instars of Hirsutiella zachvatkini in a scanning 
electron microscope after a critical point drying. 


